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ant forces in the process known as con- sensitive solar neutrino experiments and 
vection. for improved ground- and space-based 

measurements of solar oscillations are of 
There are important uncertainties remain- the utmost importance, 
ing in this picture of the Sun's interior. We 
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of material called spicules. tions of fields and matter, we need to oper- 

ate a large, high resolution solar telescope 
Sometimes huge magnetic field bundles outside the Earth's own turbulent at- 
break through the surface, disturbing this mosphere. 
quietly simmering Sun with a set of condi- 
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ground of space. improved resolution and sensitivity. 
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technique with an observatory in space. 
One reason is to surmount the Earth's 
shimmering atmosphere. From space, we 
can observe clearly the small-scale solar 
motions which are ideal for probing the 
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cycles, including the nearly complete dis- magnetic field measurements available 
appearance of cycles which occurred be- only from a large telescope in space, 
tween 1645 and 1710. Helioseismology 



The Macro Problem — The Sunspot Cycle 



Photographed in White Light A Magnetic Field Map of the Same Region 
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that sound waves carry their energy high ments offers our best hope of unravelling 

enough to heat the lower chromosphere, the mystery of solar and stellar coronal 

but not high enough to heat the corona, so heating, 

the mystery remains. 
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However, it was only with the discovery of 
coronal holes in the early 1 970s and their 
subsequent correlation with high speed 
streams that the mysterious M-regions 
were identified. 
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Coronal Holes - Observed from Skylab 
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There are also indications that the solar 
wind's magnetic field character is com- 
pletely different over the poles. From our 
limited perspective near the Sun's equa- 
tor, the solar wind magnetic field is not 



Magnetic Field 
toward Sun 
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Three-Dimensional Structure of the Boundary between Magnetic Field Sectors in the 
Solar Wind (Artist’s Concept). 
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suspended over the Sun's surface by mag- as an example of impulsive stellar mass 

netic fields (a "prominence") is abruptly loss. Mass loss processes affect many 

expelled outward. In some cases, no sur- stars, and may have an important influ- 

face event can be found to cause the ejec- ence on whether they evolve to a quiet 

whimper or a final bang. 



ORIGINAL PAGE 
COLOR PHOTOGRAPH 



Coronal Transient Ejection - Observed from Skylab 



Why Does the 
Solar Constant 
Change? 


CD 

i— 

0 

JO 

$ 

~o 

o 

0 

c 

0 

s: 

5 

§ 

o 

-C 

0 

c 


0 

0 
0 
Q. 
Q. 
0 

> 

05 

i— 
0 
c 
0 

E a) 

0 .E 

0 w 

1 E 
S.5S 
E 5 


0 

E 

CO 
0 
“O 
0 
•4— ' 

o 

0 

4-* 

0 

■D 

O 

_co 

0 

0 

> 

0 

-C 


0 

o 

"o 

0 

~G 

_0 

-Q 

0 

0 


E 

o 

D 

4- 

3 

x 


> 

c 

o 

CO 

a) 

"o 

in 

T> 

0) 

X 


CO 

x 


co 


co 

in 

> 

-4— 

o 

0) 

co 

o 

CO 

<n 

E 


c 

in 

o 

— 

in 

a 

in 

c 

o 

o 

x 

4-* 

c 

eu 


o 
c 
>• 

X 

■a t 

2 ‘-5 

CO o 
° 

<n x 
9- 3 

m C 

CD 

CU c 

X O 
> O 
CO C 

IS, 

u a) 
c X 
co *- 


r e 


CO CO 

4- * — 

•- X 
2: h- 
co 

co 

QJ co 

5 ® 
o >- 

fl 

X ON 


O ~ 

Q. CO 


o r* 

05 oo 

c on 
'c *“ 
.E c 

05 

E » 

a) •— 

_c C 
^ 0 
r~ •*-* 
■£ <A 


§ -E ? 


05 

c 


I 8 CO 
05 | ■ 

xi b 

~o ■*- 

— 05 

I S 

±5 C 
. 05 
05 t 
*-> =: 

CO 05 
l- O 


05 

T? Ti 


O 05 CO 

~ ® o 

C 3 05 

10 o t 

05 co CO 

5 5 1 

CO *- > 

4-4 1-0 

O o X 

£g\E 

“Sf 


05 £ 


_ o 

§ - 
0 JS 
o 

C/5 0 
0 

f § 

0 0 

c c 

"o 0) 
0 _c 
“O 


0 

_Q 

E 

D 

C 

0 

_c 

■4— ' 

c 

0 

_c 


0 

T3 

® E 

C 0 

B ^ 
0 
i. 

0 
> 
c/5 
JZ 


b o 


c 

o 

> 

c 

0 

i— 

D 

o 


0 = 
0 ■> 
0 § 
_c 

4-* V— 

c ® 

i s 
1 E 
§ b 

O T3 

■o 2 

C 
CO 

05 ^ 

N ^ 
X V) 
05 

ts 05 

co ■£ 


i- c/5 «-* 
05 (D CO 
> tr 05 

° I ^5 

c? 0 " J2 


0 «-* 
— 0 

E 0 
1* 
■o 2 

05 o 

■4-* ~ 

c 
0 


> 
C -Q 

o -a 
'O 0 

4-* C/5 

0 D 
0 •=, 
> 0 
C — 


0 
o 

4- 0 

E o. 0 5 


0 

-C 

o 

u_ 

0 

_C 


C/5 

c 
o 

•4— ' 
0 

■2 U5 
O -0 
I- O 


Q. 

Q. 

D 

0 

0 

-Q 

O 

■ 4 — » 
0 
> 
0 
_C 


0 

2 c 
0 ^ 
0 V- 
>- 0 
Q. 

>■ ^ 
C 0 
0 0 

E 05 


0 

> 

0 

0 

1 — 

0 


0 C/5 

£ £ 

* i— 

C 0 
3 UJ 
CO CD 


cu p 

- o £ 
73 0 

H- .E 
° 0 
® E 

05 (!) 


"O 

c 

0 

0 

_0 

o 

■4— ' 
L_ 
0 
Q. 

■o 

c 


_0 

5 

o 

c 


§ 5 


o 

CO 

05 

X 


05 ^ 

T3 
CO co 


CO 


05 C 
> 3 
05 C/5 


co : 

o 05 
O Q 

^ c 

® CO 

>- 0 

X .b 
05 i_ 

— _co 

"O O 
C CO 
O 3 m 

44 CO 
4-4 

co o 

05 £5 

x = 

>*_ cn 

0 ^ 

<n cX- 

E >■ 

1 “ 

o cn 

co c 

>- 05 

co .<£ 

E £ 

J— H- 

Q. O 


• C/5 »- 

0 0 0 

E > o 

‘X 05 CO 
C 05 M- 

05 05 “S 

^ X CO 

Sec 

co co co 

3 UU g 
S’ 05 o 

</5 X •■= 

L 44 JC 

05 05 


X 05 
CO 

cn a 


S "5 
o o 

— 05 
CO X 
CO 

■C : 44 

.$■ a 


05 ' 
X ^ 

2 a 

3 x 

O 05 
o> CO 

05 > 
c tr 

I- 

CO 05 

h -c 


o 

§ 

■4— 1 

■4-» 

D 

O 

-Q 

0 

0 


D 

C C 

15 

05 co 

a £. 

>_ o 

05 C 


CO ' 
X 05 
I- X 


I I 

o "co 
x 0 


2 co 

0 c 

o t 

CO 3 

» E 
Of O 


c 

C 

O 

0 

c 

CO 44 

c 


D 

0 

0 

"o 05 

0 

“ 

O’ 

O a) 

JO g 

0 

i— 

4-* 


l— 

E 

O 

0 

4-* 

_0 

CO <J5 

_Q 


O 

O 

0 

rr\ 

p ^ 


.E O 

E "o 
0 
■4—* 

o 
0 


0 

k. 

. 0 
5 o 

0 V) 

z l 

TO 44 

a3 c 

X o 

1 ® 


o 

4-4 

CO 


CO S — 


CO 05 

> X 


05 X 
c CO 


0 


44 — 

0 

0 

■0 

0 

-C 


0 

0 

0 

0 

4— « 

■ 4 — < 

■4—* 

0 


05 

X 

0 

0 

L- 

§ 
■4— 1 

c 

0 

CL 

0 

JZ 

■4— ' 

■O 


> 

44 

TO 

O 

0 

“O 

jxi 

0 

Q. 

X 

0 

c 

0 

0 

> 

O 


c 

0 

0 

0 

m 

0 

§ 

0 

-Q 

H— 

O 

CL 

k_ 

CL 


co" 

EU 

5 

0 

O 

4 — » 

D 

O 

o> 

0 

-C 

(/) 

0 

O) 

c 

0 

44 

■O 

0 

N 

4 -* 

D 

O 

_Q 

"O 

c 

0 

e_ 

O) 

0 

■4—* 

*4— 

c 

CO 

'c 

0 

0 “ 

05 

0 

k_ 

0 

_c 

05 

44 

U) 

0 

05 

4— ' 

~o 

_0 

O 

0 

0 

CO 

05 

0 

0 

c 

4— 1 

c 

0 

0 

m— 

O 

0 

Q- 

0 

" 4 — ' 

c 

0 

4-* 

0 

> 

c 

u- 

> 

O 

C/5 

_0 

0 

O 

a 

in 

0 

E— 

E— 

O 

C 

O 

4 — 1 

C/5 

c 

0 

0 

k_ 

C/5 

’O 

O’ 

0 

O) 

C 

0 

~o 

0 

O 

O 

O 

■4— ' 
"Q 

0 
4 — « 

O 

t- 

0 

c 

_0 

E 

c 

k_ 

V— 

c 

-C 

4 — « 

0 

0 

0 

0 

i_ 

0 

-C 

c 

D 

O 

> 

U) 

2 

LL 

0 


M— 

JC 


05 05 

O o 

.Ml 

"a c 

CO 05 
•3 05 

i— ■“ 

■ X 
C 10 
3 X 

C/5 44 

® 05 

^ g 

H— 

O CO 
Q5 to 

o co 
co -r- 


05 

X 

■4-« 

0 

C/) 

O 

1 — 

o 

0 



that the light blocked by sunspots would scientific and practical importance, 
appear elsewhere on the Sun. Now we 
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an apparent correlation at 50 to 60 degrees time period of all solar inputs to the Earth's 

north latitude switched abruptly to anti- environment. It is a labor of great patience 

correlation, making a physical connection which can be completed only from space, 

between the two phenomena unlikely, and 
casting doubt on all such correlations. 
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